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DESCRIPTION 



CAMERA AND OPTICAL FILTER SWITCHING METHOD THEREOF 



Technical Field 

The present invention mainly relates to a camera to be 
used for a surveillance camera and an optical filter switching 
method thereof. 



Background Art 

Conventionally, a composite camera such as a dome camera 
has beenusedf or a surveillance camera constituting amoni toring 
system. 

The composite camera uses a semiconductor image pick-up 
element (which will be hereinafter referred to as an image 
pick-up element) such as a CCD or a C-MOS . 

In the image pick-up element, a sensitivity of an infrared 
region is much higher than a visible light level. In order 
to obtain a color image, therefore, an infrared cut filter is 
provided on the front surface of the image pick-up element to 
cut unnecessary infrared rays. 

On the other hand, the surveillance camera needs to 
continue monitoring for twenty-four hours. Therefore, it is 
necessary to use a composite camera having a great dynamic range 
capable of clearly obtaining a bright image during the day and 

1 



a dark image at night . In the case in which the composite camera 
using the image pick-up element is utilized for the surveillance 
camera, the following drawbacks are caused. 

In the case in which the composite camera using the image 
pick-up element is utilized for the surveillance camera, it 
is suitable for a color image having a large information volume 
during the day. Moreover, if a sensitivity is set to obtain 
a clear image during the day, the sensitivity is reduced at 
night so that a clear image cannot be obtained. 

For this reason, conventionally, the sensitivity has been 
set such that a clear image can be obtained at night, and a 
quantity of light incident on the image pick-up element has 
been decreased by regulating a diaphragm opening or a shutter 
speed, thereby adjusting the sensitivity of the image pick-up 
element during the day. 

According to such a method, however, means for regulating 
a diaphragm or a shutter is required. Consequently, there has 
been a drawback in that the structure of the camera becomes 
complicated or expensive. 

In order to eliminate the conventional drawbacks, the 
invention has been made and has an object to provide a camera 
and an optical filter switching method in which a clear image 
can always be obtained during the day and at night. 



Disclosure of the Invention 



In order to achieve the object, the invention provides 
(1) a camera for forming an image on an image pick-up element 
through a lens provided on a camera body and converting the 
image into an electric signal through the image pick-up element, 
5 thereby obtaining an image signal, wherein optical filter 
switching means for switching an optical filter is provided 
on a front surface of the image pick-up element depending on 
a level of the image signal. 

According to the structure of the item (1), the image 
10 pick-up element in which a sensitivity is rapidly raised in 
an infrared region can also cut unnecessary infrared rays through 
the optical filter . Therefore, it is possible to obtain a clear 
image during the day and at night. 

In order to achieve the object, the invention provides 
15 (2) the camera according to the item (1), wherein the optical 
filter is constituted by a color filter and a black-and-white 
filter, the optical filter is switched into the color filter 
to obtain a color image during the day with a high image signal 
level, and the optical filter is switched into the 
20 black-and-white filter to obtain a black-and-white image at 
night with a low image signal level. 

According to the structure of the item (2) , a color image 
having a large information volume is obtained during the day 
and an image signal of an infrared region is input through the 
25 black-and-white filter to rapidly enhance a signal level of 



a Y signal at night. Therefore, it is also possible to obtain 
a clear black-and-white image having a high contrast and S/N 
at night. 

In order to achieve the object, the invention provides 
(3) the camera according to the item (1) or (2) , wherein a level 
of the image signal output from the image pick-up element is 
detected by detecting means and the optical filter is 
automatically switched depending on the signal level thus 
detected. 

According to the structure of the item (3) , a monitoring 
system using a large number of composite cameras for a 
surveillance camera can also switch the optical filter 
automatically during the day and at night. Therefore, a 
complicated switching operation is not required so that the 
operability of the whole monitoring system can be enhanced, 
and furthermore, the monitoring system can be devoted to a 
monitoring work . Therefore, the reliability of the monitoring 
system can be enhanced. 

In order to achieve the object, the invention provides 
(4) a method of switching an optical filter of a camera for 
forming an image on an image pick-up element through a lens 
provided on a camera body and converting the image into an 
electric signal through the image pick-up element, thereby 
obtaining an image signal, wherein a level of the image signal 
output from the image pick-up element is detected by detecting 



means and the optical filter is automatically switched through 
optical filter switching means provided on a front surface of 
the image pick-up element depending on the signal level detected 
by the detecting means. 
5 According to the method of the item (4), a color image 

having a large information volume can be obtained during the 
day and a black-and-white image having a high contrast and S/N 
can be obtained at night. Therefore, in the case in which the 
camera is used as a surveillance camera, a clear image can be 

10 obtained during the day and at night so that the reliability 
of the monitoring system can be enhanced. In addition, since 
a monitoring system using a large number of cameras for a 
surveillance camera can also switch the optical filter 
automatically during the day and at night, a complicated 

15 switching operation is not required so that the operability 
of the whole monitoring system can be enhanced 

In order to achieve the object, the invention provides 
(5) the method of switching an optical filter of a camera 
according to the item (4), wherein the optical filter is 

20 constituted by a color filter and a black-and-white filter, 
the optical filter is switched into the color filter to obtain 
a color image during the day with a high image signal level, 
and the optical filter is switched into the black-and-white 
filter to obtain a black-and-white image at night with a low 

25 image signal level. 
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According to the method of the item (5), a color image 
having a large information volume is obtained during the day 
and an image signal of an infrared region is input through the 
black-and-white filter to rapidly enhance a signal level of 
a Y signal at night. Therefore, it is also possible to obtain 
a clear black-and-white image having a high contrast and S/N 
at night. 

In order to achieve the object, the invention provides 

(6) the method of switching an optical filter of a camera 
according to the item (5), wherein in the case in which the 
optical filter is switched from the color filter into the 
black-and-white filter, character information indicating the 
switching is output through display means and is displayed 
together with an image on a monitor. 

According to the method of the item (6) , even if a color 
image is automatically switched into a black-and-white image, 
the fact of the switching is displayed in character information 
on a monitor. Therefore, it is possible to prevent the color 
image f rombeingmistaken for the black-and-white image, thereby 
erroneously deciding that a camera body or a monitoring system 
has a failure. 

In order to achieve the object, the invention provides 

(7) the method of switching an optical filter of a camera 
according to the item (6), wherein when an image pick-up 
environment in which the camera body picks up an image is detected 



by a sensor and a color image is automatically switched into 
a black-and-white image, character information about the 
black-and-white image is displayed on the monitor. 

According to the method of the item (7) , also in the case 
in which a bright object is locally present in the image pick-up 
environment so that the image pick-up environment cannot be 
decided from an image signal, the image pick-up environment 
can be grasped in response to a signal sent from the sensor 
to switch the optical filter. Therefore, it is possible to 
prevent the camera from malfunctioning due to a change in the 
environment . 

Brief Description of the Drawings 

Fig. 1 is a perspective view showing a composite camera 
using an optical filter switching device according to an 
embodiment of the invention; 

Fig. 2 is a side view showing the composite camera using 
the optical filter switching device according to the embodiment 
of the invention; 

Fig. 3 is a block diagram showing a control system of 
the composite camera using the optical filter switching device 
according to the embodiment of the invention; 

Fig. 4 is a view illustrating the action of the optical 
filter switching device for the composite camera according to 
the embodiment of the invention; 



Fig. 5 is a chart showing a frequency characteristic of 
an image pick-up element used for the composite camera according 
to the embodiment of the invention; and 

Fig. 6 is a flow chart showing a method of switching an 
5 optical filter of the composite camera according to the 
embodiment of the invention. 

In the drawings, 1 denotes a camera body, la denotes a 
lens, 2 denotes an image pick-up element, 3 denotes optical 
filter switching means, 3a denotes a color filter, 3b denotes 
10 a black-and-white filter, 3c denotes a case, 4 denotes a focal 
driving motor, 5 denotes a filter switching motor, 5a denotes 
a pinion, 6 denotes a notch gear, 6a denotes a gear portion, 
8 and 9 denote image amplifying circuits, 10 denotes an image 
signal transmission interface, 11 denotes a transmission path, 
15 12 denotes detecting means, 13 denotes display means, and 14 
denotes a sensor. 

Best Mode for Carrying Out the Invention 

An embodiment of the invention will be described in detail 
20 with reference to the drawings. 

Fig. 1 is a perspective view showing a composite camera 
to be used for a surveillance camera, Fig. 2 is a side view 
showing the same composite camera, Fig. 3 is a block diagram 
showing a control system, Fig. 4 is a view illustrating the 
25 action of an optical filter switching device, Fig. 5 is a chart 



showing a frequency characteristic of an image pick-up element, 
and Fig. 6 is a flow chart showing a method of switching an 
optical filter of the composite camera. 

In Figs. 1 and 2, a camera body 1 has a lens la provided 
on a front surface and an image pick-up element 2 provided on 
the rear surface side in a focal position of the lens la. An 
image is formed on an image pick-up element 2 through the lens 
la and optical filter switching means 3 is provided between 
the rear surface of the camera body 1 and the image pick-up 
element 2 . 

To an upper surface of the camera body 1 are attached 
a focal driving motor 4 of focal length regulating means (not 
shown) for automatically regulating a focal length of the lens 
la and a filter switching motor 5 for switching a color filter 
3a and a black-and-white filter 3b which are provided in the 
optical filter switching means 3. 

The color filter 3a and the black-and-white filter 3b 
are attached to the surrounding portion of a notch gear 6 
accommodated in a flat square box-shaped case 3c as shown in 
Fig. 4. 

The notch gear 6 is formed to have an almost fan shape, 
and a pinion 5a attached to the filter switching motor 5 is 
mated with a gear portion 6a. When the notch gear 6 is rotated 
in a right direction as shown in Fig. 4A through the pinion 
5a by means of the filter switching motor 5, the color filter 



3a fixed to the surrounding portion of thenotch gear 6 is switched 
over the front surface of the image pick-up element 2. When 
the notch gear 6 is rotated in a left direction as shown in 
Fig . 4B, the black-and-white filter 3b is switched in the forward 
direction of the image pick-up element 2. 

On the other hand, an image formed on the image pick-up 
element 2 through the lens la of the camera body 1 is converted 
into an electric signal through the image pick-up element 2, 
and the electric signal is then amplified by image amplifying 
circuits 8 and 9 of the control system shown in Fig. 3 and is 
transmitted through an image signal transmission interface 10 
and a transmission path 11 to a monitoring center which is not 
shown and is partially detected through detecting means 12. 

The detecting means 12 serves to detect that an image 
signal to be transmitted to the monitoring center is proper 
or not. If the image to be transmitted is proper for a color 
image, the detecting means 12 sends a detection signal to the 
optical filter switching means 3, thereby keeping the filter 
switching motor 5 in such a state that the color filter 3a is 
switched over the front surface of the image pick-up element 
2. To the contrary, in the case in which a quantity of light 
is not sufficient at night and a clear color image cannot be 
obtained, the detecting means 12 sends a detection signal to 
the optical filter switching means 3 such that the image signal 
becomes proper, thereby controlling the filter switching motor 



5 and outputting a filter switching signal to display means 
13 such that the black-and-white filter 3b is positioned on 
the front surface of the image pick-up element 2, 

The display means 13 previously stores character 
5 information. When a filter switching signal is input through 
the detecting means 12, character information such as "a 
black-and-white image is now displayed", for example, is 
transmitted to the monitoring center through the image 
amplifying circuit and the image signal transmission interface 

10 10 in response to the input signal. Therefore, a monitor of 
the monitoring center displays the character information such 
as "a black-and-white image is now displayed" together with 
an image picked up by the camera body 1 . 

Moreover, a timer is provided in the display means 13. 

15 During the transmission of a black-and-white image, the 
character information is transmitted and displayed on a monitor 
■ of a monitoring room periodically on the basis of a time set 
by the timer or all the time. In addition, a front portion 
of the camera body 1 is provided with a sensor 14 for detecting 

20 the environment of a monitoring place where the camera body 
1 is to pick up an image. Environmental conditions are 
transmitted to the detecting means 12 so that the optical filter 
switching means 3 can be prevented from malfunctioning due to 
a change in the environmental conditions. 

25 More specifically, in the case in which a dark monitoring 



place is to be monitored through the surveillance camera, the 
detecting means 12 decides a white flower, white shoes or a 
street lamp in an image pick-up range to be a bright image, 
thereby malfunctioning. 
5 In order to prevent the malfunction, the sensor 14 detects 

the environmental conditions of the monitoring place and 
transmits the information to the detecting means 12, thereby 
always switching the optical filter properly also in a place 
in which the season is changed or equipment provided in a 
10 monitoring place is varied. 

A method of switching an optical filter of the composite 
camera having the structure described above will be described 
with reference to a flow chart shown in Fig. 6. 

Referring to a frequency characteristic of the image 
15 pick-up element 2 used in the composite camera, a sensitivity 
of an infrared region is higher than that of visible light as 
shown in Fig. 5. In order to obtain a clearer image, therefore, 
it is necessary to provide an infrared cut filter on the front 
surface of the image pick-up element 2, thereby cutting 
20 unnecessary infrared rays. 

On the other hand, a color image has a large information 
volume. Therefore, a color image is suitable for the image 
of the surveillance camera. However, the picture quality of 
the color image is more deteriorated during monitoring at night 
25 than that during the day. Moreover, less color information 
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is obtained at night than that during the day. Therefore, the 
operation for monitoring a black-and-white image is less 
hindered. 

In the invention, therefore, the color filter 3a is 
5 provided on the front surface of the image pick-up element 2 
to cut unnecessary infrared rays in a light place during the 
day so that a clear color image can be obtained, and the color 
filter 3a is switched into the black-and-white filter 3b at 
night to obtain a clear black-and-white image. 
10 More specifically, an image picked up by the camera body 

1 at Step SI of the flow chart shown in Fig. 6 is converted 
into an electric signal through the image pick-up element 2, 
and the electric signal is then amplified to have a proper level 
by the image amplifying circuits 8 and 9 and is transmitted 

15 to the monitoring center. In the case in which the detecting 
means 12 decides a level of an image signal at Step S2 and the 
image signal has a high level during the day, it is decided 
that an image level is sufficient at Step S4 and the processing 
proceeds to Step S5. The optical filter switching means 3 is 

20 operated at the Step S5, and the optical filter is switched 
such that the color filter 3a is positioned on the front surface 
of the image pick-up element 2 as shown in Fig. 4A at Step S6. 

Then, a color image picked up by the image pick-up element 

2 at Step S7 is transmitted to the monitoring center at Step 
25 S8 so that a color image is displayed on the monitor of the 
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monitoring center. Therefore, it is possible to carry out 
monitoring in a monitoring place while watching a color image 
on the monitor. 

On the other hand, in the case in which the image signal 
5 has a low level at night, it is decided that the image level 
is insufficient at Step S9 and the processing proceeds to Step 
S10. The optical film switching means 3 is operated at the 
Step S10, and the optical filter is switched such that the 
black-and-white filter 3b is positioned on the front surface 

10 of the image pick-up element 2 as shown in Fig. 4B at Step Sll . 

Then, a black-and-white image picked up by the image 
pick-up element 2 at Step S12 is transmitted to the monitoring 
center at the Step S8 and is displayed on the monitor of the 
monitoring center. At the same time, the detecting means 12 

15 gives an instruction for outputting character information to 
the display means 13 at Step S13. 

Consequently, the character information is transmitted 
to the monitoring center through the display means 13 and 
character information such as "a black-and-white image is now 

20 displayed" is displayed on the monitor of the monitoring center . 
Therefore, it is possible to prevent the image displayed on 
the monitor from being mistaken for a color image, thereby 
erroneously deciding that the camera body 1 or the monitoring 
system partially has a failure. In addition, an image picked 

25 up to have a high sensitivity of the infrared region through 



the black-and-white filter 3b is incident on the image pick-up 
element 2. Therefore, a Y signal of the image signal can have 
a sufficient level. Consequently, it is possible to obtain 
a clear black-and-white image having a high contrast. 

At the Step S3 of the flow chart shown in Fig. 6, if the 
picture quality of a color image transmitted to the monitoring 
center is not sufficient, an instruction signal is sent at the 
Step S2 where a color image or a black-and-white image can be 
selected artificially. 

More specifically, the detecting means 12 usually detects 
the level of an image signal sent to the monitoring center to 
automatically select a color image or a black-and-white image 
depending on a signal level. If the color image cannot have 
sufficient picture quality, the black-and-white image can be 
selected in response to an instruction given from the monitoring 
center . 

In the embodiment, the optical filter switching means 
3 is provided with the color filter 3a and the black-and-white 
filter 3b which can be switched. In the case of the 
black-and-white image, a clear image can be obtained even if 
the black-and-white filter 3b is not provided on the front 
surface of the image pick-up element 2. Therefore, the 
black-and-white filter 3b may be omitted and three or more 
filters may be provided to switch these filters in order to 
obtain a clearer image. 



In this case, it is necessary to control a position such 
that each filter can be accurately switched over the front 
surface of the image pick-up element 2 . As in the embodiment 
of the invention, if the filter switching motor 5 is used for 
5 the optical filter switching means 3, a predetermined filter 
can be positioned with high precision over the front surface 
of the image pick-up element 2 by controlling the filter 
switchingmotor 5 . In addition, even if the position is shifted, 
it can be finely adjusted easily through the remote operation 
10 of the monitoring center and the switching speed of the filter 
can easily be changed in any case. 

It is a matter of course that the invention can be embodied 
for other cameras as well as the composite camera described 
in the embodiment. 

15 

Industrial Applicability 

According to the invention, as described above in detail, 
the level of the image signal output from the image pick-up 
element is detected to switch the optical filter provided on 

20 the front surface of the image pick-up element depending on 
the signal level. Therefore, the optical filter is provided 
on the front surface of the image pick-up element in which a 
sensitivity is rapidly raised in an infrared region, thereby 
cuttingunnecessary infraredrays . Consequently, a clear color 

25 image having a large information volume can be obtained during 



the day. 

Moreover, in the case in which the image signal level 
is low at night, the image signal in the infrared region is 
input. Consequently, the signal level of the Y signal can 
5 rapidly be enhanced. Thus, it is possible to obtain a clear 
image having a high contrast and S/N at night. 

By using the camera according to the invention as the 
surveillance camera of the monitoring system, therefore, a clear 
image can be obtained during the day and at night . Consequently, 

10 the reliability of the monitoring system can be enhanced. In 
addition, the optical filter is automatically switched 
depending on the level of the image signal . Also in a monitoring 
system constituted by a large number of surveillance cameras, 
therefore, it is not necessary to artificially switch the optical 

15 filter. Thus, the operability of the whole monitoring system 
can be enhanced and the monitoring system can be devoted to 
a monitoring work. Consequently, the reliability of the 
monitoring system can be enhanced. 
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CLAIMS 



1. A camera comprising: 

an image pick-up element, on which an image is formed 
5 through the lens provided on a camera body, for converting the 
image into an electric signal through the image pick-up element, 
thereby obtaining an image signal; and 

optical filter switching means which switches an optical 
filter and is provided on a front surface of the image pick-up 
10 element depending on a level of the image signal. 

2. A camera according to claim 1, 

wherein the opti cal filter includes a color filter and 
a black-and-white filter, 
15 wherein the optical filter is switched into the color 

filter to obtain a color image during the day with a high image 
signal level, and the optical filter is switched into the 
black-and-white filter to obtain a black-and-white image at 
night with a low image signal level. 

20 

3. A camera according to claim 1 or 2, further 
comprising detecting means which detects a level of the image 
signal output from the image pick-up element, 

wherein the optical filter is automatically switched 
25 depending on the signal level thus detected. 
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4. A method of switching an optical filter of a camera 
comprising steps of: 

forming an image on an image pick-up element through a 
5 lens provided on a camera body; 

converting the image into an electric signal through the 
image pick-up element, thereby obtaining an image signal; 

detecting a level of the image signal output from the 
image pick-up element by detecting means; and 
10 automatically switching the optical filter through 

optical filter switching means provided on a front surface of 
the image pick-up element depending on the signal level detected 
by the detecting means. 

15 5. A method of switching an optical filter of a camera 

according to claim 4, 

wherein the optical filter is constitutedby a color filter 
and a black-and-white filter, 

wherein the optical filter is switched into the color 
20 filter to obtain a color image during the day with a high image 
signal level, and the optical filter is switched into the 
black-and-white filter to obtain a black-and-white image at 
night with a low image signal level. 

25 6. A method of switching an optical filter of a camera 
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according to claim 5, further comprising steps of: 

wherein character information indicating the switching 
is output through display means and is displayed together with 
an image on a monitor when the optical filter is switched from 
5 the color filter into the black-and-white filter. 

7 . A method of switching an optical filter of a camera 
according to claim 6, 

wherein character information about the black-and-white 
10 image is displayed on the monitor when an image pick-up 
environment in which the camera body picks up an image is detected 
by a sensor and a color image is automatically switched into 
a black-and-white image . 
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ABSTRACT 



To provide an optical filter switching device for a camera 
in which a clear image can always be obtained during the day 
5 and at night. 

In a cameral in which an image is formed on an image pick-up 
element (2) through a lens (la) provided on a camera body (1) 
and is converted into an electric signal through the image 
pick-up element (2) , thereby obtaining an image signal,, optical 
10 filter switching means (3) for switching optical filters (3a) 
and (3b) depending on a level of the image signal is provided 
on a front surface of the image pick-up element (2) and a clear 
image can always be obtained during the day and at night. 
Therefore, in the case in which such a camera is used for a 
15 surveillance camera, the reliability of a monitoring system 
can be enhanced. 
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